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N O T I C E  

T H I S  DOCUMENT HAS B E E N  R E P R O D U C E D  FROM T H E  

B E S T  C O P Y  F U R N I S H E D  US BY T H E  SPONSORING 

A G E N C Y .  ALTHOUGH I T  I S  R E C O G N I Z E D  T H A T  C E R -  

T A I N  P O R T I O N S  A R E  I L L E G I B L E ,  IT I S  B E I N G  R E -  

L E A S E D  I N  T H E  I N T E R E S T  O F  MAKING A V A I L A B L E  

A S  MUCH INFORMATION A S  P O S S I B L E .  
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1. Experii1:entai t e s t  prograll is  conduc;ed ai: C-4; ri:./eai c i i s t  ti;c 

i o rces  experienced by s k i n  I r ic t ldn  2nd press8irt :  t r a n s G c l C e r 5  diir':;>G 

thc i i o ~  breakaswr, per iod ioilowing ti?e c i sc i~ ,  ?arz oi  z s i iock 

txiriei zest a y e  i x x h  l a r g e r  than thcse felt- Ufli-ing the  sxeaay fiow 

2orcion. The re io re ,  it is wise tG bc i ld  in a s  :xL.ch stre:igth as  

practical  since these t ransducers  ai-e to b e  u s e d  a t  rather riigh 

ioads. 



::c 
d x e c  3y the CI piezoceramic coefficient when tne b e a m  is bent. 31 
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-7  -he z ies t ronic  at-L-iiJliiier i s  s n o w n  jche:na;icaiiy in Zigclre 4 and dcsc----  I ,:,ed 

iil dc ta i l  in  R e i e r e n c e  3 .  

:zar,sd,;cer c a s e  a s  indicated in  Figiire 2. 

; - ~ p x r  3y re-r .ovai  of the cover.  

It is cotitailled in the cavi ty  at t k c  hottol-i? of t he  

The 2mpiifie:- is access ib l z  l o r  

Experience a t  G A L  with this circcii t  aver  a 
- .  - -  ~LAi-cL2-;-e~r per:oC l a s  ~ ~ O W E  vgry  little need f o r  re;,lacei;ieiit of any  oi .ihe 

-- 
r'YJtection i r o x  rtuniciity, ionization o r  c o r r o s i v e  gases  i s  iirovic,ed 

.;>- epv-cy cemen t  oye r  mos t  components and conncctions ar,d by liquid R .  T. V. 

SI-- r i i ~  : L ~ .  Lriere I s  a 40 kohm r e s i s t o r  in series wirh h e  ampl i f ie r  output . --T-m 1 1  

t - U  ,. ?rr;tect i t  irom the necess i ty  of driving the r eac t ive  ioad of the cable .  This  
- ,  . 
+ i L : x : s  :he freqi:cncy re.s,3onae and 2roduces a 417, ioss whei-. ~ s c d  witii a i 

. : :sg~L:x ioaa. 

e<~i?.xe:rir and 3';lock turir.ei recording equipment iiave the  sarrti3 i c D ; - < :  I i > ; ~ J ~ c i a ~ ~ * c  2 .  

- m- ibis ioss i s  automatically taken ca re  o l  ;i Loth ilaliLra;i<jn 





A photograph of the apparatus  i o r  applying a s h e a r  load ste:p is shown 

X skin  friction t ransducer  is mou;?ted n e a r  thz C ~ E L L :  of ii fiat  in F i g u r e '  7. 

~i~;-.:xi~:-:i disc 1 O r '  in  d iameter  an6 i / 2 "  thick. i ' h ~  disc ::as ;I ~ G L C  a t  'ihe 

ce::;c; ziirough which a very thin th:-t.a,d ?asses, by rxea:;s af LVhic i - i  z \vir:igilt 

;;--hy .oc3 attached t o  the d i aphragm of the t ransaLcer .  

oi s t c e l  bai i  bear ings  1 /8"  to 1" in  diameter .  

. -  

The v,-t;Lghts a r e  a series 

Afte r  l e t t i c g  t h e  system settie, 
._ ,hc weight i s  suddenly r a i s e d  by tilting the ccn tc r  pivoted b e a m  shown at  tne 

bottom of the pic ture  to  remove the s h e a r  load from the t ransduccr .  

the  right-hand s ide of the beam is thrust  sharp ly  downward, a mic:--sswi';ch is 

;;jCrsted a few inil i iseconds before  b e a x  contac: is  maiie to t h e  jlisi3eiiiLeG 

sail s ea r ing .  

When . 

.. - The switch is used to  ini t ia te  the $weep oi the osc;i;;jsc(;I>e, 
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F i g u r e  i PhOTirGiiAPH OF COMPLETE TRANSDUCER 
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Figure 4 SCHEMATIC D I A G R A M  OF EFiCTRONIC C i R C U l T  
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F i g u r e  7 PHOTOGRAPH OF SHEA2 FORCE &.CAJiNG F i K ! j , ? E  
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